Interleukin-4 deficiency decreases atherosclerotic lesion formation in a site-specific manner in female LDL receptor-/- mice.
Activated lymphocytes and mast cells have been detected in human atherosclerotic lesions. Interleukin-4 (IL-4) is a prominent cytokine released during the activation of both these cell types, and its mRNA has been detected in human and mouse atherosclerotic lesions. To define the effects of IL-4 on atherogenesis, bone marrow stem cells from either IL-4-/- or IL-4+/+ mice were transplanted into lethally irradiated female low density lipoprotein (LDL) receptor-/- mice. After an interval sufficient to allow engraftment, mice were placed on a diet containing 21% saturated fat, 1.25% cholesterol, and 0.5% cholate. Hematopoietic engraftment was confirmed by the presence of the LDL receptor gene in bone marrow cells. The effect on IL-4 depletion was confirmed by quantifying cytokine release from splenocytes of reconstituted mice. The deficiency of IL-4 in bone marrow-derived cells had no effect on serum cholesterol concentrations or on the distribution of cholesterol among lipoproteins. Atherosclerotic lesion formation was not changed in the aortic root. However, deficiency of IL-4 led to reduced lesion size in the arch (9.1 +/- 1.1% versus 2.8 +/- 0.8% of intimal area, P<0.001) and the thoracic aorta (1.2 +/- 0.2% versus 0.4 +/- 0.1%, P<0.002). Therefore, IL-4 deficiency reduced atherosclerotic lesion formation in a site-specific manner in female LDL receptor-/- mice fed a high-fat diet.